Introduction
The analysis of a long cylindrical rod subjected to a sudden rise in temperature uniformly over its cross section has been studied by Ho [1] . Due to the instantaneous heating, the stress waves reflected from the cylindrical surface of the rod may accumulate at the center and give rise to very high stresses, even though the initial thermal stress is relatively small. This phenomenon is called the stress focusing effect. Hata has studied this effect for several cases of cylindrical rod [2] [3] [4] . The stress focusing effect for spheres has been studied by Mann-Nachbar [5] and Hata [6, 7] . However, these series of papers have been studied in the context of classical uncoupled theory of dynamic thermoelasticity.
The theory of dynamic thermoelasticity which takes into account the coupling effects between temperature and strain fields involves the infinite thermal wave speed. The theory of generalized thermoelasticity has been developed in an attempt to eliminate the physical paradox of the infinite velocity of thermal propagation. At present, there are two theories of the generalized thermoelasticity: the first is proposed by Lord and Shulman [8] , the second is proposed by Green and Lindsay [9] . Recently, other theories have presented (see Ignaczak and Hetnarski [10] ). Furukawa et al. used the fundamental equations of generalized thermoelasticity introduced by Noda et al. [11] , which include the Lord-Shulman theory and Green-Lindsay theory, and analyzed the one-and two-dimensional problems for plate, for example. In this paper, we treat an isotropic and homogeneous solid sphere. We use the fundamental equations of generalized thermoelasticity which include two theories. The effects of the thermo-mechanical coupling and the relaxation times on the stress focusing phenomena are examined.
Analysis
We consider a solid sphere under the suddenly rise of temperature at the free surface at time . The fundamental equations of generalized thermoelasticity are follows:
, T is temperature, u is displacement of radial direction, rr σ and ϕϕ σ are radial and hoop stress components, respectively, κ is thermal diffusivity, α is
ρ 0 is density, λ and µ are Lame constant,
, ν is Poisson ratio, and are relaxation times, and 0 t 1 t δ is thermomechanical coupling parameter. The comma denotes the differentiation with following variable. In these equations, ik δ is Kronecker delta. When we put k =1 and k =2 , these equations are coincided to the equations for Lord-Shulman theory and Green-Lindsay theory, respectively. We introduce the following dimensionless quantities for the convenience. 
From Eq. (4) we obtain the equations of dimensionless quantities. 
where the astrisk denotes the Laplace transform and p is Laplace parameter. From Eqs (9) and (10), we obtain the equation for displacement
and are positive roots of the following characteristic equation
The solution of the differential equation (12) is
where and are unknowns determined from boundary conditions. A 1 A 2 Similarly, the temperature and stresses are shown in
The dimensionless boundary conditions of Laplace transformed domain are for three theories (uncoupled, coupled and genralized cases).
